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(54) Abstract Title 

Compact rectifier used in automobile AC generator 

■ -: ' ' • ' ; r -' ": - ; : ; ■ /} ! - . 

(57) In this compact rectifier, notched annular bodies of a positive heat sink (30) and a negative heat sink (31 > 
are arranged in a coaxial manner while positioning major surfaces thereof in the same plane. A plurality of 
positive diodes (33) are mounted on the major surface of,the notched annular body of the positive heat sink 
along the circumferential direction in such a manner that leads (33d) are directed toward an outer 
circumferential side. A plurality of negative diodes (34) are offset by a preselected amount along the 
circumferential direction with respect to the positive diodes and have leads (34d) directed to ah inner C 
circumferential side. These plural negative diodes. (34) are mountedon the major surface of the notched 
annular body of the negative heat sink. The leads (33d, 34d),are connected to respective terminals (37a 37b) of 
a circuit board assembly (32) as shown in fig. 4. This results in la cornpact and vibration-rWistent arrangement 

FIG. I " " '' -1/ ■A;' / 
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COMPACT RECTIFIER USED IN AUTOMOBILE AC GENERATOR 



The present invention relates to a rectifier for an 
automobile AC generator mounted on an engine of an automobile. 

Fig. 6 schematically shows a structure of an automobile AC 
generator 100. . 

... ^ . f 

. - • - • f : v .. , .'.^ 

In Fig. 6, a stator 1 is constructed of a stator core 2 and a 
stator coil 3 wound on this stator core 2. A rotor 4 is constituted by one 
pair of pole cores 5 and 6 located opposite to each other; an excitation 
coil 7 wound between the cores 5 and 6; a rotation shaft 8; and a slip ring 
9 fixed on this rotation shaft 8. Then, a rear bracket 13 is fixed to a front 
bracket 12 by a fastening bolt 14, so that the stator 1 is supported 
between the front bracket 12 and the rear bracket 13. The rotation shaft 
8 is supported via bearings 15 and 16 by the front bracket 12 and the rear 
bracket 13. 

A pulley 17 is fixed* to one end of the rotation shaft 8. A 
rectifier 18 is mounted on the rear bracket 13, and is electrically 
connected to an output terminal of the stator coil 3 so as to convert AC 
power generated by the stator 1 into DC power. A voltage regulator 19 
is mounted to the rear bracket t3 r in connection with a brush holder 20. 

The brush holder 20 supports a brush 21 in such a manner that this 
brush 21 abuts against the slip ring 9. 

In the automobile AC generator 100 constituted in the 
above-described manner, a current is supplied via the brush 21 and the 
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slip ring ,9 tp ; the excitation coil 7, and at the same time, rotation torque of 
an engine is transmitted via, the. pulley, 17 .and. a. belt (not shown) t to the 
rotation shaft 8, so that the rotor 4 is rotary-driven. As a result, the 
stator 1 may generate AC power. Then,, this AC power is converted into 
DC power by the,- rectifier 18. .. 

Referring now to Fig., 7. to Fig. 10, the structure , of this 

rectifier 18 wilj be described. . f . e . 

- ■ ■ • < ■ i. , 

Xhe rectifier 18 is, arranged by a positive heat sink 30 on 
which a plurality of positive diodes 33 are mounted, a negative heat sinlc 
31 on which a plurality of negative diodes 34 are mounted, and a circuit 
board assembly; 32. - . jV; t , , . : ttt ; 

The- positive heat sink 30 is. (i made, of aluminium. This 
positive heat sink 30 cpntains a notched annular body 30a, a plurality of 
heat radiating fins 30b, positioning guide portipns 30c, and a plurality of 
positive s diode minting portipns 30d. The plural heat radiating fins 3,0b 
stand upright on a rear surface of this notched annular body 30a. The 
positioning guide portions 30c are extended from three portions of this 
notched, annular body 30a, namely both ends and a center of the notched 
annular bpdy,, v Qutwardly along a radial direction. The plural positive ; 
diode mounting portions 30d are formed as concaves in a major surface 
of the notched annular body 30a along a.xircumferential direction thereof. 

Then, a plurality ptppsi.tiye diodes 33 L are_ mounted on the rnajor^urfac^ 
of the notched annular. body 30a in such a manner r that these positive^ 
diodes 33 ar v e joined to the respective positive diode , mounting portions 

30d. • ...... :■ - ,\ , , . , r . . . . 

Thenegative . heat sink 3.1 is^ made of aluminium, and 

contains another notched annular body. 31a, guide portions 31b, and a 
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plurality of negative diode mounting portions 31c. The guide portions 
31b are provided oh three portions of this notched annular body 31a, 
namely both ends and a center portion thereof. The plural negative 
diode mounting portions 31c are formed as concaves on a major surface 
of the notched annular body 31a along a circumferential direction: Then, 
a plurality of negative diodes 34 are mounted on the major surface of the 
notched annular body 31a along the circumferential direction in such a 
manner that theise diodes 34are joined to the respective negative diode 
mounting portions 31 cl 

The circuit board assembly 32 is constructed of a resin 
member 36 formed in a notched annular shape and guide portions 36a 
formed on three portions of this' resin ; member 36, i.e., both ends and a 
center portion thereof. ThisTesin member 36 is made of an iron circuit 
board molded by polyphenylene sulfide resin (PPS): Then, connection 
terminals 37 of the circuit board assembly 32 are downwardly projected 
from the resin member 36 at a plurality of positions thereof along a 
circumferential direction. 

The positive diode 33 is constituted in such a manner that 
an IC chip 33a is soldered on a copper base 33b to be joined, a relaylead 
33c made of copper is soldered on the IC chip 33a to be joined, and 
further a lead $3d made of copper is soldered on the relay lead 33c to be 
joined, and these members are'nidlded by resin. Then, the iead 33d is 
extended from a sealing resin member 33e, and is bent in an L-shape on 
the root side of the extended lead portion. ' Also, the negative diode 34 
is formed in a similar manner to the above-explained positive diode 33. 

In this case, the rectification performance of the rectifier 18, 
namely the performance of the diode may be substantially determined 
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from the area of the IC chip. In general, this IC chip is formed as a 
square in view of the performance, the reliability, and the sealing 
characteristic and the productivity required when the peripheral portion of 
the IC chip is molded to constitute the diode. Such a square-shaped IC 
chip is overlapped with a frame for mounting a lead, and then is molded to 
manufacture a diode/ A main body of this diode becomes a rectangular 
parallelepiped. A projection direction of the lead corresponds to a 
longitudinal direction. Also, this lead is projected at a right angle from 
one side among four sides, and a tip portion of this projected lead is. bent 
perpendicular to the projection direction in order that this lead can be 
firmly connected to a frame functioning . as a connection portion, and also 
sufficient'strength can be achieved. ■■ • 

To assemble the rectifier 18 constituted in the above- 
described manner, while the lead 33d. of the positive diode ; 33 is directed 
toward an outer ' circumference . side, >the- copper base 33b is 
soldered/jointed to each, of the positive-diode mounting portions 30d of 
the positive heat sink 30. Similarly, , while a : lead 34d of .the negative 
diode 34 is directed toward an inner circumference side, a- copper base 
34b is soldered/jointed to each. oMhe negative diode mounting portions 
31c of the negative heat sink 31. Then, the guide portions,. 30c of the 
positive heat sink 30 are overlapped via an insulating. ring 35 to the guide 
portions 1 31b of the negative, heat sink, 31 .. . Furthermore, , the guide 
portions 36a of the circuit board assembly 32 are overlapped on the guide 
portion 30c of the positive heat, sink 30.. Thereafter, fastening bolts (not 
shown) are inserted under pressure into holes of the guide portions 30c, 
31b, 36a, so that the positive heat sink 30, the negative heat sink 31, and 
the circuit board assembly 32 are positioned to be formed in an integral 
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form. 

At this time, the notched annular body 30a of the positive 
heat sink 30 is positioned on the inner circumferential side of the notched 
annular body 31a of the negative heat sink 31, and the major surfaces of 
both the notched annular bodies 30a and 31a are located at the same 
plane. Also, the lead 33d of the positive diode 33 is located opposite to 
the lead 34d of the negative diode 34, and the connection terminal 37 of 
the circuit board assembly 32 islnterposed between the lead 33d and the 
lead 34d facing each other, respectively. . : . 

Then, the lead 33d of the positive diode 33,; the lead 34d of 
the negative diode 34,-arid the connection terminal 37 oi. the circuit board 
assembly 32 are integrally joined with each other by means of the 
projection welding from both sides, so that the rectifier 18 is. assembled. 

The rectifier 18 assembled in the above-explained manner 
is mounted on a rear bracket 13 in a coaxial manner to a rotation shaft 8 
in such a way that an inner circumferential: edge surface of the notched 
annular body' 30a of the positive heat sink 30 is positioned along a slip 
ring 9 of the rotation shaft 8. 

As described above, since the rectifier of the automobile AC 
generator is arranged in such a coaxial manner to the rotation shaft 8, in 
order that the notched annular body 30a of thepo'sitive heat sink 30 may„ 
maintain a : preselected clearance with respect: to the slip >ringr9 of the 
rotation shaft 8, the inner diameter of the notched annular body 30a of the 
positive heat sink 30 is determined by the outer diameter of the.slip ring 9. 

In other words, the inner diahneter of the notched annular body 30a of 
the positive- heat sink 30 becomes a fixed value. Then, in the 
conventional rectifier 18, the notched annular body 30a of the positive 
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heat sink 30 is coaxially arranged with the notched annular body -31.a : of ■ 
the negative heat sink 31 and further arrayed along the radial direction. 

In add;t.cn. the lead 33d. of the positive .diode 33 is so arranged as to 
abut against the lead. 34d of the negative .diode. 34. . 

Therefore, the dimension of the . conventional rectifier 18 
along the radial direction requires at least a sum. be.tween the length of 
the positive ."diode 33 and the length of the negative diode. 34. As a 
result, there- is a problem-that the conventional rectifier 18 cannqtbe 
made compact while maintaining the required performance. y ■>:, 

: • Also,' to realize compactness, of the conventional rectifier 18; 
when the bending position of the lead 33d (34d) which is, ; extended ..from 
the sealing resin member 33e (34e) and thereafter is bent in the L-shape 
is located close to the sealing resin member 33e (34e), the excessive 
stress is applied to the IC chip 33a , (34a) while the lead,33d (34d) is 
bending.processed. In. addition, the vibrations, produced by the 
automobile.iare transferred to the lead 33d (34d), and .t.he.re.fqre force, is 
concentrated at the root portion qt the. |ea,d . 33d[ (34d). As a 
consequence, there , is another problem that, breakage failures readily 
occur in the" leads and the IC chip, and, thus, the reliability, is r deteriprated: 
: . On the. other : .-hand,-.- under - such a condition .that the 
connection; terminal 37. of the circuit aboard, assembly 32 is 0 sandwiched 
between the lead 3.3d of the, positive; diode 33 and^the ,lead-34d,of the n 
negative diode 34, these connection terminal :37, lead 3.3d,. and 34d are 
welded from both .side, by means of the projection welding. As a result, 
the heat generated at the, boundary surfaces between the leads 33d, 34d 
and the connection terminals. 37 when, the different sorts of metals are. 
joined with each other by means of the projection weldingjs diffused into 
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the connection terminal 37, so that the heat is reserved into the' center 
portion of 1 the connection 1 terminal^ 37 to thereby increase the 
temperatures of the' connection terminal 37. Accordingly, a cavity is 
produced in the center portion- of- the "connection terminal 37, so that the 
reliability' is deteriorated. v Under such a circumstance, the following 
alternative idea may be conceived. That is, in order to avoid that the 
cavity is produced in : the center portion of the connection terminal 37,-the 
thickness' df the- connection terminal 37 is made thicker. ^ However, this 
alternative idea may cause the dimension of the* conventional rectifier 
along the radial direction to be increased. ; Therefore, the down-sizing of 
a compact rectifier canribt be iachieved^ - - ♦ - 

1 The present invention has been made to solve -the above- 
described problems,: aridlherefore, has an object to provide a compact 
rectifier of an automobile AG generator^ capable of increasing reliability 
thereof, white maintaining required performance;-- ■ : 

To achieve the above-described object/ a rectifier of an , 
automobile 1 AC 5 generator,- 'according to* one. i' aspect of the present 
invention, is ^featured by comprising: a first metal -heat sink having a 
notchedahnuter : b6dy : and a guide portion formed on the notched annular 
body in an integral* bddyr ij a second : metal :: heat r sihk having at notched- 
annular body and a guide portion formed on the' notched annular body in 
an integral body, the second metal . heat sink being coaxially ^arranged" 
with the first metahhesit- sink in stich a manner that the guide portion 
thereof is r overlapped via an insulating member overthe guide portion of 
the first metal heat sink," a major surface of the notched annular body 
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thereof is positioned at the same plane as a major surface of the notched 
annular body of the first metal heat sink. and an inner circumferential end . 
surface of the notched annular body. thereof is positioned opposite , to an 
outer circumferential end surface of the. notched annular body of. the first 
metal heat sink; . a circuit board assembly, having, a circuit board 
containing- a plurality, of ^connection terminals,, a notched .annular resin, 
member for molding . the circuit board in sgch a.rnanner that the plurality, of 
connection terminals ,are, f exposed, .and-.a^ guide .portion formed, on the. . 
resin me.rn.ben- in . an integral . bpdy , , . the. .circuit board .assembly being. . 
arranged in such- a manner; that the. guide,. pprtipri thereof is pverjappjeaV 
with one; of the guide pprtions .of the first and ? s,econd. met^l Jieat si^ks,^ 
and the resin member is, .positioned Opposite to the, rnajor . surfaces o|bojh , 
the notched anpylar. ? bp(ji i e ? s - .Qf, ttie. firsthand,, sec.qgd_ metal heat sjpks; a,, 
plurality of positive,dipdes ; mpunted !, on the, majpn surface of pne^eat sink 
between the first and .secpnd metal heat . sink^ along .a pi^cu^ferentiaj, m 
direction*, ejach: of,the, positive f dipde,s, haying a rnetal base^ ^ an ,IC chip 
joined ontpcthe. metal basjf^seaUn^^ for.mplding the IC 

chip, and a, lead whcse pne end is. electrically, cppnect^d tc .the (C^chip. 
and the. ether ; end ; is. extended f rorn r .the i sea]ing r r^sin member, the metal 
base being joined onto the rpajpr. surface : pi the.. nptched annular bpdy.pf 
the pne heat sink, P and. .the .pther e.no>f the Jead, b.eing joined. pn|P. ; the. 
ccnnectipni termipaX of the.circuit bpa^ 

mounted pn.the.majpr surface pf the pther heat sink^tween the first and. 
seccnd.-metal- heat ...sinks, along . a ..pircumf erential recti p^n, each of., the 
negative diodes having. ^ metal base, an. IC chip joined onto the metal 
base, a sealing resin member for molding th.e lQ chip, and a. lead whose 
one end.is electrically connected, tp. the IC chip and the other end is 
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extended from the sealing resin member, the metal base being joined 
onto the major surface of the notched annular body of the other heat sink, 
the other end of the lead being joined onto th'e connection terminal of the 
circuit board; in which the rectifier is coaxially mounted on a rotation shaft 
of the AC generator in : such a manner that the major surfaces of the~ 
notched annular bodies of the fiHst and second metal heat sinks are 
intersected" at a right ang'le^with r an axis of 'the dotation shaft of the AC 
generator;' wherein: each of the connection terminals of the circuit^board 
is branched to be exposed on an inner circumferential side and an outer- 
circumferential side of the resin member; each : of leads of the diodes 
mounted on the major surface of the notched annular body of the first 
metal heal sinValohg the' circumferential direction is extended fromthe 
sealing resin member along a direction of the notched annular body of the 
second metal heat sink, afva thereafter is ! bent in a direction' along which 
the lead is separated from the'major surface ofthe notched annular body • 
of the second metal heat sink, and othbr end thereof is joined onto an 
exposed portion of the connection ^terminal e*po¥ed ! on the outer 
circumferential side of the resih , member; arid each of the diodes mounted 
on the major surface "of the notched annular body of ' the! second metal 
heat sink" along the circumferentiar direction 1 : is - offset along the 
circumferentiai°directibn with resp'ect to each of the diodes mounted-on 
the major surfabe of the notched annular body bf the first metal heat sink; 
respectively,' each "of the leads thereof is extended from the sealing'resin 
member along the notched annular body of the first metal heat sink, and' 
thereafter* is bent in a direction along which the lead is separated from the 
major surface of theViotched annular body of the first metal heat sink.'and" 
other end thereof is joined onto an ; exposed portion of the connection 
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terminal exposed on the inner circumferential side of the resin member. 



,,, pqr a better, understanding, of the present invention,, 
reference is made of a detailed description of a preferred embodiment of the invention 
to be read in conjunction with the accompanying drawings, in which: 

... ■ Fi g . . 1 is a. plan view for indi cati ng ,a rectifier according to an 
embodiment ,1 of the present invention; - . y ... . -. ■ ; 

...... , Fig. 2 is.a plan view : for ; representing such a. condition that a. 

circuit board .assembly has been removed from the rectifier. shown in Fig.,. 

.... ; Fjg. 3; is a plan, view. for. showing the circuit; bpard_ assembly 
employed in the rectifier indicated in Fig. 1; ; " , : 

.... Fig.= 4; js a -sectional, view of the .rectifier shown in Fig. 2, 
taken along a line IV-IV of Fig. 2;. : ., • 

. c Fig, 5 isr,a side, view, for indkating,a,,diode .applied to a 
rectifier according tp .an ernbodi rpent 2 of the present in ryenti on ; ; ^ ; 

, : Fig. 6 is a structural diagram for representing an automobile 

AC generator; . ■-• •■ . ^; i j. .; ■•:.?•:■' <.<=•> ,--.-v 

/: Fig, 7:.is,a perspective view for . indicating the . conventional 

rectifier;. . ' .- •. ■. - . - :■ ■■■ ' 

-, v , • Fig. 8-is.ra plan ,yiew .for, showing, sucft a. coition tyaMrje 
circuit board assembly has- been removed from the conventional rectifier; 

Fig. 9-is a sectionaj yievy for representing the diode applied 

to the conventional rectifier; and - . 

Fig. 10 is a- sectional view, for showing Jhe conventional 

rectifier, taken along the line X-X of Fig. 8. . . 
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Referring now to drawings, rectifiers according to various 
preferred embodiments of the present invention will be described in 
detail. 

Fig. 1 is a plan view for indicating a rectifier according to an 
embodiment 1 of the present invention. ' J Fig. 2 is a plan view, for 
representing such a condition' that a circuit board assembly has = been 
removed from the rectifier shown in Fig. 1. Fig. 3 is a plan view- for 
showing the circuit board assembly employed in the rectifier indicated in 
Fig. 1. Fig. 4 is a sectional view of the' rectifier shown in Fig. 2, taken 
along a line IV- IV of Fig. 2. 

In Fig. 1 to Fig. 4, a positive heat sink 30 functioning as a 
first heat sink is made of aluminium. This positive heat sink 30 contains 
a notched annular body 30a, a plurality' of heat radiating' fins 30b, 
positioning guide portions 1 30c, and a plurality of positive diode mounting 
portions 30d. ' The plural heat radiating fins 30b stand upright on a rear 
surface of this notched annular body 30a. The positioning guide r 
portions 30 aire extended from three portions of this notched annular body 
30a, namely both ends and a center of the notched annular body 
outwardly along a radial direction 1 . The plural positive "diode mounting 

' * ' ' ■ .... 

portions 30d are formed as concaves in a major surface of the notched, 
annular body "30a along a circumferential direction thereof:- Then, a 
plurality of positive diodes 33 are mounted on the major surface of the: 
notched annular body 30a in such a manner that these positive diodes 33 
are joined to the respective positive diode mounting portions 30d. 
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A negative heat sink 31 functioning as a second heat sink is 
made of aluminum, and contains another notched annular body 31a, 
guide portions 31b,, and a plurality of negative, diode, mounting portions, 
31c. The guide , portions 31b are provided on three portions, of this . 
notched annular body 31a, namely both ends and a center portion thereof. 

The plural negative diode mounting portions 31c are formed as 
concaves on a major surface of . the r: notched annular body 31a. along a 
circumferential , direction. Then, a plurality of npgatiye diodes .34 are 
mounted on the major surface of the notched annular body 31a along the . 
circumferential direction in such a manner that these diodes 34 are joined 
to the respective negative diode mounting portions 31c. In this case, r 
the negative diode mounting portions. 3.1c are formed with a preselected , 
amount of offset along the circumferential, direction with respect to. the 
positive diode mounting portions 30d. . t 

A circuit board assembly 32 is constructed of a resin 
member 36 formed in a notched annular shape and guide portions 36a 
formed on three portions of this resin mem i.e., both pnds and ; a 

center portion thereof. This resin member 36 js made of an iron circuit 
board molded by polyphenylene sulfide resin (PPS) V Then, cpnnection, 
terminals 37 of the circuit board assembly 32 are exposed from the resin 
member 36 at a plurality of . positions, thereof along , a. circumferential .., 
direction and the respective connection terminals 37 are branched ^nri r , 
exposed from the inside and the outside of the resin member 36. „ ( 

It should be understood . that .the expression .' "notched .. 
annular shape" indicates . a circular arc shape formed by notching a 
portion of an annular-shaped plane plate. 

The positive diode 33 is constituted in such a manner that 
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an IC chip 33a is soldered on a copper base 33b to be joined, a relay lead 
33c made of copper is soldered on the IC chip 33a to be joined, and 
further a lead 33d made of copper is soldered on the /el ay lead 33c to be 
joined, and these members are molded by resin. Then, the lead 33d is 
extended from a sealing resin member 33e, is bent in an L-shape oh the 
root side of the extended lead portion, and further a tip portion is twice 
bent in an L-shape, by which a bend portion 38 is forrned. ^ 

Also, the negative diode 34 is formed in a similar manner to 
the above-expiained positive diode 33." " • 

To assemble a rectifier 50 arranged in the above-described 
manner, while the lead 33d of the 'positive cJiode 33 is directed toward an 
outer circumference side, the coppeP base 33b' is soldered/jointed to each 
of the positive diode mounting portions 30d of the positive heat' sink 30. 

Similarly, while a lead 34d of the negative diode 34 is directed' toward an 
inner circumference side,' a copper base 34b is soldered/jointed to each 
of the negative diode mounting portions Sic of the negati've heat sink '31. 

Then, the guide portions 30c of the positive heat sink 30 are overlapped 
via an insulating ring 35 to the guide portions 31b of the negative heat 
sink 31'. Furthermore/ the guide portions 36a of the circuit board 
assembly 32 are overlapped on the' guide'portion 30 c of the "positive heat 
sink 30. Thereafter; fastening bolts (not' sh6wh ; in detail) are -'inserted ' 
under pressure into'holes of the guide portions 30c, 31b; 36a, so that the " 
positive heat sinkSO, the negative' heat sink 31 ? , and' the circuit' board 
assembly 32 are positioned to be formed in an integral form. ' 

At this time, the notched annular body 30a of the positive 
heat sink 30 is positioned on the inner circumferential side of the notched 
annular body 31a of the negative heat sink 31, and'the major surfaces of 
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both the notched annular bodies 30a and 31a are located at the same, 
plane. The positive diode 33 is offset by a preselected; amount, along 
the circumferentialdirection with respect to the negative diode 34. Then, 
the lead 33d of the positive diode 33 passes through a side of .the sealing J . 
resin member 34e of the negative diode 34, and a tip portion of this lead 
33d abuts against an exposed portion 37b branched from the connection 
terminal 37 of the circuit board assembly 32 on the outer circumferential , 
side. On'the other hand, the lead'34d of the. negative diode 34 passes,, 
through a side of the sealing resin member 33e of the positive, diode 33, 
and a tip portion of this lead 33d abuts; against an exposed, portion. 37a , 
branched from the connection terminal 37 of the:circuit board assembly 
32 on the inner (Circumferential side. . . . - ' ■■■■> r ~ " ^ 

' -Then, the lead :33d: of ..the positive idipde 33. is joined, to the. 
exposed portion. 37bLbranched; from-; the connection, terminal;, 37 :.pl the , 
circuit board assembly 32 to:form . an. integral )b.ody. by 0 rneans , of the 
projection welding from the;:outer ^circumferential side, and. furthermore- , 
the lead 34d of the negative dj.ode 3.4: is joined tpthe exposed portion 37a, ( ... { 
branched from the connection terminal. 37 of the, circuit board assembly . 
32 to form an integral body by means of the projection welding from the 
inner circumferential side/so that the rectifier , 50 is assembled.: , 

The'rectifier ;50 assembled in the above-explained manner 
is mounted on a rear brackets 3 ; in a icoaxial. manner .to a.rqtatipn shaft 8, 
in such a way that an inner circumferential edge surface of the notched 
annular body' 30a of the positive heat sink. 30 is positioned along a slip, 
ring 9 of the rotation shaft 8. . .. i 

As described above, in accordance with this embodiment 1, 
since the positive diode 33 is offset by a preselected amount along the 
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circumferential direction with respect to the negative diode 34, the lead 
33d can pass through the side of the negative diode 34, and the lead 34d 
can pass through the side of the positive diode 33; As a result, both the 
positive diode 33 and the negative diode 34 can be arranged in such a 
manner that shoulder portions thereof abut with each other. Therefore, 
the outer diameter of the notched annular body 31a of; the negative heat 
sink 31 could be reduced by approximately 20%, as compared with the 
conventional rectifier in which the lead 33d abuts against the lead 34d. 

Also, the bending position where the. lead 33d (34d) . is 
extended from the sealing resin member 33e (34e), and thereafter is bent 
in the L-shape can be 'separated from the side surface of the sealing 
resin member 33e (34e) without increasing the dimension along the radial 
direction. AsVconsequence-, the stress applied to the IC chip 33a (34a) 
when the lead 33d- (34d) -is 1 bending-processed can be. reduced. Also, 
even when the vibrations produced by the automobile are transferred to 
the lead 33e (34e), ; there is no fear that force would- concentrate at the 
root portion of the lead 33£ (34e), so that breakage failures, of the lead 
33d (34d) and the IC chip 33a (34a) can be prevented, resulting in 
improved reliability. , , 

Further, the lead 33d (34d) is extended -from the sealing 
resin merinber '33e (34e), and then is bent in theL-shape,on the root side 
of this extended portion, and furthermore the tip portion thereof is bent 
two times in the L-shape, so that the bending portion 38 is formed. , The 
vibrations produced by the automobile are. absorbed by this bending <• 
portion 38, resulting in an improvement of vibration resistance. 

Also, the connection terminals 37 of the circuit board 
assembly 32 are branched to be exposed on the inner circumferential 
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side and the outer circumferential side of the resin member 36, the lead 
33d of the positive diode 33 is integrally joined to the exposed portion 37b 
branched from the connection terminal 37 frpm the outer circumferential 
side by means, of the projection welding, and, further the lead.34d of .the , 
negative., diode .- 34 -is ; integrally joined to the expos.ed portion 37a 
branched from : the connection' terminal 37 from the inner circumferential 
side by means of the projection welding. The heat generated at . the 
boundary surfaces between, the leads 33d, j 34d I. and, the , connection 
terminals 37 .when,the ; di l fferent sort%pf metals^are jpined with -each pthei; 
by means, of the projection ,we|ding ; is diffused, via the, exposed portions 
37a ands37b of the connection terminal .37, it can avojd such a condition, , 
that the heat is reserved into these exposed portions 37a and 37b to 
thereby increase the temperatures of the exRpsed portions. Accordingly, 
no cavity is produced in the. center . portions of the exposed ^qrtipns^ 37a . 
and 37b. of - the, connection terminal 37^ resulting in an. improvement of. 
reliability in the, welding operation.- ..^ AJsOj the, exposed portions- 37a iand 
37b of the connection, terminal . 37.. a.i;e..j[nadG A of thinner. plates.^sp-that the . 
manufacturing yield of the material: can be inpreased, and the v dir^esion. 
along the radial direction. can : t?e reduced, , ; , , . .. , . 

S r It. should... be;, understood that; the... abpye-described 
embodiment 1 has described such, that; the positive, diode .33 is mounted, 
on the notched annular body 30a of the first heat sink 30, whereas the 
negative^ djode- 34 is .mounted pn ; the,- notched annular body 3,1a of the 
second heat, sink 31 ., Alternatively, the s- negative . diode,. 34 may- .be . 
mounted on the notched annular body 30a of the. first heat sink 30, and 
the positive diode 33 may be mounted on the notched annular body 31a 
of the second heat sink 31 , resulting in achieved similar effect. 
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As represented in Fig. 5, in a rectifier according to an 
embodiment 2 of the present invention, a bending portion 39 is formed in 
the lead 33d of the positive diode 33,' and further in the lead 34d of the 
negative* diode 34. Other structures of this embodiment 2 are made 
similar to those of the embodiment 1. ' n\> , 

In accordance with this- embodiment 2, since-the bending 
portion 39^is formed irfthe lead 33~d"(34d); the vibrations produced by the 
automobile can be "absorbed by this behding portion "39? so that vibration 
resistance can be -improved similar to the above-explained (embodiment 

Also/ in accordance' ? with this * embodiment 1 2, ' ia position 
where the lead 33d : (34d) isrfektended from the sealing resin "merfiber 33e . 
(34e) and thereafter is v bent iri an L^stfape^can be further separated from 
the side surface of the "sealing resin me 33e r (34e)/as:cbmpared with 
the position of the embodiment iV vo As a r c6hsequJgncei it is- possible to'; 
considerably reduce the^stress applied to the IG chip 33a (34a) whenthfe 
lead 33d (34d) is bent, and also such force : that vibrations generated by < l 
the automobile : are transferred to : 4he lead 33e (34e) and thereafter is 
concentrated atlhe root portion of the lead' 33d (34d). y ' ; - ^ ' ^ ' 

' Since the rectifier of tHef'automobile' AC generator according 
to the present invention is "arranged as explained above, the below- 
mentioned* 'effects can b6 achieved. ^ 

that is, the rectifier of the - automobile^ AC generator- 
according to the present invention is arranged by comprising: a first metal 
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heat sink haying a notched annular body and a guide portion formed on 
the notched.annular bqdy in an integral body; a second metal heat sink 
having a notched annular body and a guide portion, formed on the notched 
annular -body in an . integral , body ,.. the second . metal ,heat sink being 
coaxially.arranged with the.first metal. heat sink in such i a ..manner that the 
guide portion, thereof is overlapped via an insulating .member oyer the 
guide portion of .the, first, metal heat .sink, a. majpr^surface of the. notched , 
annular body.there.of is positioned at the.same p|ane;a,s ; , a major.surface 
of the notched annular body -.ay he fir^t.^metal.-.hfat^si.nk, .and i: an v inner .. 
circumferential : end surface: .of, , the . notched annular., body thereof is, 
positioned opposite to an outer circumferential, end surface : qf the notched 
annular b.ody of the. first metal .heat sink; a circuit board .assembly, haying,, 
a circuit, board - containing a plurality, of ..qppn.ection,. terminals, ; a notched 
annular resin member.-fpr, molding. the circuit bpard in such a manner that,, 
the plurality, of. connection terminals are. exposed,... and a, guide portion, 
formed on. the resin member in .-.an integral body, the ...circujt board, 
assembly bejng arranged in such a manner that the guide portion therepr 
is overlapped with one of the guide portions of, the first and second metal, 
heat sinks, and the resin, member, is,, ppsjtioned. Pj>pps/te T }9j^} e ,> m £i.9 r - 
surfaces pf.bpthsthe notched aqnular bodjes t pf,the 

heat sinks; a. plurality of. positive diodes mounted on^the major surface of r 
one heat sink between,. the. fi^ . ; a 
circumferential, direction, each of the positive diodes;haying a metaj b,ase, . 
an IC chip joined onto the metaj base, a sealing resin member for molding 
the IC chip. and. a lead, whose one,end is electrically connected to. the r IC 
chip and.the other end , is extended from the. sealing resjn member, the, 
metal base being joined onto the major surface of the notched annular 
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body of the one heat sink, and the other end of the lead being joined onto 
the connection terminal of the circuit board; and a plurality of negative 
diodes mounted on the major surface of the other heat sink between the 
first and second metal heat'siriks along a circumferentialdirection, each 
of the negative diodes "having a metal base, an IC chip joined onto the 
metal base, a' sealing resin" member for molding the IC chip, arid a lead 
whose one end is electrically connected to the IC chip arid the'other end 
is extended Ifrom the sealing resin member; thi metal base being joined 
onto the 'major surface of trie' notched annular body of the other heat sink, 
the other end of the lead being^joined onto the connection terminal of the 
circuit board; in which "the rectifier is coaxially mounted on a rotation. shaft" 
of the AG generator in 'such a manner that the' major surfaces of the 
notched annular bodies of ; the first and 1 second metal heafsinks ' are 
intersected" 1 at a right angle with an axis'* of the ' rotation 1 shaft' of the AC 
generator; 3 wherein: each of the cbhnectibh terminals of the' circuit board 
is branched to be exposed on ah inner circumferential side and an outer : 
circumferential 1 side of the resin member; each of leads of the diodes 
mounted on the major surface of the notched annular body of the first 1 
metal heat 'sink- along %e' circumferential 'direction 'Is' extended from the 
sealing resin'member along a direction of the notched- annular body of the 
second metal 1 heat sink; and thereafter is bent in a direction along •'which''"- 
the lead is separated from--the' majorsu 

of the second metal heat' sink; and other end thereof is joined ; 6nfb an 
exposed - portion of - tHe connection terminal exposed on the outer J 
circumferential side of the resin' member; and 'each of the diodes mounted 
on the major surface of the notched annular body of the second metal 
heat sink along the circumferential direction is offset along the 
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circumferential direction with respect to each of the diodes mounted on 
the major surface of the notched annular body of the first metaj heat- sink, 
respectively,, each of the leads thereof is extended from the sealing resin 
member along the notched annular body of .the first metal heat sink, and 
thereafter is bent in a direction along which the lead is separated from the 
major surface of the notched annular.body of the first metal heat sink, and 
other end thereof is joined onto an^exposted portion of the connection 
terminal exposed on the inne^circumferential side, of the. resin member. 

As a consequence, the rectifier can be made compact. with maintaining 
the required performance, and further the reliability, thereof can, be 

improved^ . ...^ . ; . v >. f . . ^ ..■ 

Also, each of threads of, the diodes mounted on the major 
surfaces of the notched annular bpdies of the first and second heat .sinks, 
has at least >one. bent, portipn formed on the position , between a joint 
portion joined to the exposed portion of the connection terminal, and a 
bending portion in which each of. the. leads is extended from the sealing 
resin member along a, direction of the notched annular, body of either, the 
first heat sink or the second heat sink and thereafter is fc>ent in a direction 
along which each of the jeads bent, portion is separated i from the major, 
surface of the notched annular body of either the second heat sink or the 
first heat sink..., As a result, vibration resistance of this rectifier can be 
improved. :i , , :; ; v - - ; 
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CLADHS: 

1.A rectifier for an automobile AC generator, comprising: 

a first metal heat sink having a notched annular body and a 

guide portion formed on' said notched 'annular body in an integral body; 

a second metal heat sink having a notched annular body 

and a guide portion formed on said notched annular body in an integral 
body, said second'metal heat sink being coaxially arranged with said first 
metal heat sink in such ' a manner 'that' said guide portion thereof is 
overlapped via ah insulating member over said guide portion of the first ! 
metal heat sink, a major surface of said notched' annular body thereof is 
positioned at the same plane as a major surface of said notched annular 
body of said first metal 1 heat sink, and ah inner "circumferential end 
surface of said notched annular body thereof is positioned opposite to an 
outer circumferentiar end surface of said notched' annular body of said 
first metal heat sink; ' ■:■ - '* > . 

a circuit board assembly having a circuit board containing a 
plurality of connection" terminals, ' a ' no'tched annular resin' member for' 
molding said circuit board in v sucri a manner that said plurality ' of 
connection* terminals are exposed, 'and a guide portion "formed on skid' 
resin member in an integral body, said circuit board 'assembly"* being 
arranged in sOch a manner that said guide portion thereof Is overlapped 
with one of said guide portions of said first and second metal heat sinks', 
and said resin member is positioned opposite to the major surfaces of 
both the notched annular bodies of said first and second metal heat sinks; 

a plurality of positive diodes mounted on said major surface 
of one heat sink between said first and second metal heat sinks along a 
circumferential direction, each of said positive diodes having a metal 
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base, an IG chip jpined onto said metal base, a sealing resin member for 
molding said |C chip, and a lead whose one, end is electrically connected 
to said IC chip, and Jhe other . end is extended from-said .sealing resin 
member, said metal base being joined onto : the. major surface of the 
notched annular body of said one heat sink, and the other end of said 
lead being joined onto the connection terminal of said cjrcuit board; and 
a plurality of .. negative diodes mounted on said major 
surface of the other heat sjnk-.between said first and second .metal , heat , 
sinks along a circumferential direction, , each, of said negative; djodes , . 
having a metal base, an IC chip jpined onto said metal base,, a sealing 
resin member, for molding said IC chip,, and a .lead whose one end is 
electrically connected to said IC chip and the other end is extended from 
said sealing resin member, said metal base being joined onto the major 
surface of the notched annular body of said other heat sink, the other end 
of said lead being joined onto the connection, terminal of said circuit 
board; in which said . rectifies is coaxially mounted.on a. rotation shaft of 
said AC generator in such a manner that the major surfaces of the 
notched annular bodies ,of said first and^ second metal, heat sinks are ., 
intersected at a right angle with an axis, of said rotation shaft, of. the AC 

generator; -wherein: ... ... >. . ... 

each of said connection terminals of, said circuit board is : . 
branched- ; to be ; exposed,, on an inner circurnferential. ^ide. and an : outer 
circumferential side of- said resin: member; , . •-• • 

.each of leads of. said diodes mounted on the major surface.: 
of the notched annular body of , said first metal;,,heat , sink along , the 
circumferential direction is extended from said, sealing . resin member 
along a direction of the notched annular body of said second metal heat 
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sink, and thereafter is bent in a direction along which said lead-is 
separated 'from the major surface of the notched annular body of said 
second metal heat sink, and other end thereof is joined onto ah exposed 
portion of said connection terminal exposed on the' outer circumferential 
side of said resin member; and ^ - : 

each of said diodes mounted on the major surface of the 
notched annular body of said second metal heat sink along the 
circumferential direction is bffset- aiongnhe circumferential direction with 
respect to each of siaid diodes mounted on the major surface of the 4 
notched annular body of said first" metal heat sink^ respectively, each of 
said leads thereof : is extended from said sealing resin member along the 
notched annular body of said first metal heat sink, and thereafter is bent 
in a direction along which i 'said lead'is separated from the major surface of 
the notched ahhular body oflsaid first metal heat sink; arid 1 other end 
thereof is joined onto an exposed portion of said connection terminal 
exposed on the inner circumferential side of said resin member. 

2.A rectifier for ah automobile AC generator as claimed in claim 1 wherein: 
each of the leads : of said diodes mounted on 1 the major ■ 
surfaces of the notched annular bodies of said first and second metal; 
heat sinks' has ar least one bent portion -formed oh the position 
between' a' joint "portion^ joined to the' exposed portiorf of sWdconhection- 
terminal, and a bending portion in which each of said leads is extended 
from said sealing resin member along a direction of the notched annular 
body of either'said first heat sink or said second heat sink and thereafter 
is bent in a direction along which each of said leads is separated from 
the major surface of the notched annular body of either said second heat 
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sink or said first heat sink. 

3. A rectifier for an automobile substantially as herein described with reference to Figs 
1 to 4 or Figs. 1 to 4 and 5 of the accompanying drawings. 
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